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DETAILED ACTION 
Response to Amendment 

1 . The amendment filed May 1 1 , 2004 has been entered and acknowledged by the 
examiner. Claim 1 has been cancelled, claim 10 has been amended, and claim 31 has 
been added. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 2-18, 21-27 and 31 stand rejected under 35 U.S.C. 103(a) as being 
unpatentable over Affinito (6,268,695) (of record) in view of Duggal et al. (US 
2001/00331 35 A1 ) (of record). 

Regarding claim 10, Affinito discloses an organic light-emitting device comprising 
a substrate (Figure 2, element 150), an active region (160) positioned over the 
substrate, the active region comprising an anode layer, a cathode layer and a light- 
emitting layer disposed between the anode and the cathode (column 4, lines 30-40), 
and one or more composite barrier layers disposed over and under the active region, 
the composite barrier layers composed of an alternating series of one or more polymeric 
planarizing sublayers (132, 136) and one or more high-density sublayers (134, 144). 
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Affinito lacks disclosure of any of the polymeric planarizing sublayers containing 
microparticles that increase the out-coupling efficiency of the OLED. 

Duggal teaches that microparticles (Figure 3, element 9) embedded in a 
polymeric planarizing layer (7) formed on an OLED (page 4, paragraph 0047) improve 
the efficiency of the OLED by scattering the emitted light (page 1 , paragraph 0008; page 
4, paragraph 0045). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the OLED disclosed by Affinito to have microparticles formed 
in a polymeric planarizing sublayer of the composite barrier layer in order to improve the 
out-coupling of the device by increasing the amount of scattered light, as taught by 
Duggal. 

Regarding claim 2, Affinito discloses a substrate comprised of an inorganic 
material or an organic material (column 3, lines 45-50). 

Regarding claim 3, Affinito discloses a preference for the layers beneath the 
active region to be transparent, and therefore discloses a transparent substrate (column 
3, lines 23-25). 

Regarding claim 4, Affinito discloses that the substrate may comprise metal 
(column 3, lines 46-49) and that substrates may be constructed of glass (column 1 , line 
20). 

Regarding claims 5 and 6, Affinito discloses a substrate comprising a polymeric 
material that can be flexible (column 3, lines 45-48). 
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Regarding claim 7, Affinito discloses a substrate formed of 
polyethyleneterephthalate (PET), which is a type of polyester (column 3, line 49). 

Regarding claim 8, one of the polymer layers (142) disclosed by Affinito that may 
contain microparticles, as taught by Duggal, is formed on a top surface of the substrate 
(150). 

Regarding claims 9 and 12, Affinito discloses that the substrate may be made of 
a transparent flexible polymeric material (column 3, lines 45-48) and that substrates 
may be constructed of glass (column 1 , line 20). 

Regarding claim 1 1 , Affinito discloses a composite barrier layer (130 and 140) 
formed on a top surface of the substrate (1 50). 

Regarding claim 13, Affinito discloses a composite barrier layer (130, 140) 
comprising an alternating series of two or more polymeric planarizing sublayers (144, 
132, 136) and two or more high-density sublayers (144, 134). 

Regarding claim 14, Affinito discloses a composite barrier layer (130, 140) that 
can be disposed over the active region (160). 

Regarding claim 15, Duggal teaches microparticles formed in a polymeric 
planarizing sublayer, as discussed above, but lacks disclosure of multiple polymeric 
planarizing sublayers containing microparticles. 

However, it would have been obvious to one of ordinary skill in the art at the time 
of the invention to include microparticles in more than one of the polymeric planarizing 
sublayers disclosed by Affinito, since it has been held that mere duplication of the 
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essential working parts of a device involves only routine skill in the art. St Regis Paper 
Co. v. Bemis Co., 193 USPQ 8. 

Therefore regarding claim 15, it would have been obvious to one of ordinary skill 
in the art at the time of the invention to modify the OLED of Affinito by including 
microparticles in the polymeric planarizing sublayer, as taught by Duggal, in order to 
increase the efficiency of the device, and to further modify it to have microparticles in 
more than one of the polymeric planarizing sublayers in order to increase the amount of 
scattered light and thereby further increase the efficiency of the device. 

Regarding claim 16, Affinito discloses polymeric sublayers that are formed 
adjacent the substrate. 

Duggal teaches that the microparticle-containing polymeric layer can be formed 
over or under the OLED and adjacent the substrate (Figure 3). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to incorporate the microparticles into any one of the polymeric 
planarizing sublayers disclosed by.Affinito, including the layer closest to the substrate, 
in order to increase the efficiency of the device, as taught by Duggal,. 

Regarding claim 17, Affinito discloses a composite barrier layer (130, 140) 
disposed on the substrate (150), having polymeric sublayers adjacent the OLED. 

Duggal teaches that the microparticle-containing polymeric layer can be formed 
adjacent the OLED (paragraph 0047). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate the microparticles into any one of the polymeric planarizing 



Application/Control Number: 10/043,849 Page 6 

Art Unit: 2879 

sublayer disclosed by Affinito, including the layer closest to the OLED, in order to 
increase the efficiency of the device, as taught by Duggal. 

Regarding claim 18, Affinito discloses a composite barrier layer (130, 140) 
disposed over the active region (160). 

Regarding claim 21 , the microparticles taught by Duggal comprise a transparent 
inorganic material (page 3, paragraph 0035, lines 4-6). Though Duggal does not use the 
word "transparent", the disclosure that the microparticles have the same index of 
refraction of the adjacent layer of the device, which must be transparent to allow the 
emitted light to pass through, means that the microparticles themselves must be 
transparent to light. 

Regarding claim 22, Duggal teaches microparticles comprised of glass, such as 
Si0 2 , which is silica glass (page 3, paragraph 0036, lines 1-5). 

Regarding claims 23 and 24, Duggal teaches microparticles comprising metal 
oxide such as T1O2 (page 3, paragraph 0036, lines 1-3). 

Therefore regarding claims 21-23, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to modify the polymeric planarizing 
sublayers of Affinito to have microparticles made of a transparent material such as glass 
or titania, as taught by Duggal, in order to effectively scatter light and thereby increase 
the efficiency of the device. 

Regarding claim 25, Affinito teaches that the polymeric planarizing sublayers 
may be comprised of a polymer, and uses the open-ended example of 
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polyethylenephthalate (PET) (column 3, lines 45-48). However, Affinito does not limit 
the type of polymer to PET. 

Duggal teaches a polymeric planarizing material of polycarbonate, which has 
refractive index of 1.6 to 1.65 (page 3, paragraph 0033, lines 13-17). Duggal further 
teaches microparticles comprising a material of a refractive index higher than 1.9, since 
the entire polymeric planarizing layer the reference teaches has a refractive index of 1.9 
(page 11, paragraph 0109, line 14-16). The total refractive index of the polymer material 
with the microparticles is adjusted to be between the indices of the polymer and the 
microparticles themselves (page 4, lines 1-3). Since the composite refractive index of 
the layer can be as high as 1 .9 and the polymer material has a lower refractive index 
than that, the refractive index of the microparticles must be higher than 1 .9, and thus 
must be within the claimed range of 1.7 or greater. 

Regarding claim 26, Duggal teaches that the refractive index of the 
microparticles should be different from the refractive index of the polymeric sublayer in 
order for light to be scattered within the layer (page 4, paragraph 0039, lines 1-3). 

Regarding claim 27, Duggal teaches that the difference between the refractive 
index of the microparticles and the polymer must be greater than 0.3, according to the 
reasoning discussed above in relation to claim 25. 

Therefore regarding claims 25-27, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to modify the OLED of Affinito to have 
polymeric planarizing sublayer made of a polymer such as polycarbonate having an 
index of refraction of between 1 .6-1 .65, in order to provide a readily-available polymer, 
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and to further modify it to have microparticles to increase the efficiency of the device, 
the microparticles having a higher index of refraction than the polymeric sublayer in 
order for the light to be effectively scattered, as taught by Duggal. 

Regarding claim 31, Affinito discloses transparent composite barrier layers 
formed both over and under the active region (160) and a transparent substrate that 
allows light to pass through (column 4, line 22). 

Duggal teaches microparticles formed in a polymer planarizing layer in order to 
improve the device efficiency. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the device of Affinito to have a first composite layer having 
microparticles over the active region and a second composite layer having 
microparticles under the active region to increase the efficiency of light emission from 
both sides of the device. 

4. Claims 19 and 20 stand rejected under 35 U.S.C. 103(a) as being unpatentable 
over Affinito (6,268,695) (of record) in view of Duggal et al. (US 2001/0033135 A1 ) (of 
record) as applied to claims 2-18 and 21-27 above, and further in view of Fork 
(6,339,289) (of record). 

Affinito discloses an OLED having an active region (160) and a composite barrier 
layer having high-density sublayers and polymeric planarizing sublayers to shield the 
device from moisture and oxygen. 
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Affinito lacks disclosure of microparticles formed within the polymeric planarizing 
sublayers. 

Duggal teaches microparticles formed in a polymeric planarizing sublayer in 
order to scatter the emitted light, and thereby increase the efficiency of the device. 
Duggal teaches microparticles that have a mean particle size of 100 nanometers or less 
(10 microns) (page 3, paragraph 0036, lines 7-10). 

Both Affinito and Duggal lack disclosure of the pixel size of the OLED. 

Fork teaches an OLED with pixels that are 300 microns across (column 5, line 9) 
as part of an OLED designed to prevent dark spots and thereby improve imaging. 

Regarding claim 19, when such a pixel size is combined with the microparticle 
size disclosed by Duggal, the microparticles are smaller than the smallest lateral 
dimension of the pixel combination. 

Regarding claim 20, the pixel size taught by Fork fits within the claimed pixel size 
range of 10 microns to 300 microns, and the microparticle size disclosed by Duggal fits 
within the claimed microparticle size range of 0.4 microns to 10 microns. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify Affinito's OLED to have microparticles of 100 nm or less in 
size in the polymeric planarizing sublayer, as taught by Duggal, in order to create 
scattering that increases the efficiency of the device, and to further modify the OLED to 
have pixels that are 300 microns across to provide a display with improved imaging, as 
taught by Fork, and thereby provide pixels that are larger than the microparticles 
contained in the polymeric layer. 
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Response to Arguments 

5. Applicant's arguments filed May 1 1 , 2004 have been fully considered but they are 
not persuasive. 

The applicant has argued that the combination of the Duggal and Affinito 
references is improper as there is no motivation to combine. Specifically, the applicant 
has argued that the Affinito reference discloses the polymeric planarizing layers as 
protecting the metal oxide layers from damage from "rough, sharp and/or uneven 
features" (column 1 , lines 58-60) and that therefore one of ordinary skill in the art would 
be dissuaded from modifying the planarizing layers of Affinito to have microparticles 
taught by Duggal as that would introduce damaging features into the planarizing layer 
itself (page 7). 

This argument is not found to be persuasive, as Duggal explicitly teaches that the 
polymer layer containing microparticles is not necessarily rough, and that it may 
"contain the dimples or corrugations" shown in Figures 1 and 2 only "If desired" (page 4, 
paragraph 0046). Therefore the planarizing layer as taught by Duggal can contain the 
microparticles and still have a smooth surface which will not harm the metal oxide layers 
disclosed by Affinito. 

Therefore the rejection of the claims is maintained. 
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Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sharlene Leurig whose telephone number is (571) 272- 
2455. The examiner can normally be reached on Monday through Friday, 8:30am- 
5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on (571) 272-2457. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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